Summary. The rapid decidualization of the endometrial stroma, which begins while the guinea-pig blastocyst is still passing through the uterine epithelium, has been compared in serial sections with the decidualization following thread traumatization in the same or similar uteri. In both cases there are localized alkaline phosphatase reactions, but blastocyst implantation leads to formation of a decidua which within the first 24 hr, is more organized and differentiated than the corresponding traumatic deciduoma. The passage of the guinea-pig blastocyst through the uterine epithelium does not involve cell destruction or phagocytosis and the decidual changes in the stroma must be attributed to specific blastocyst activity.
INTRODUCTION
Earlier work (Deanesly, 1967) showed that the pregnancy decidua developed very rapidly in the guinea-pig at a time when non-pregnant uteri in the same females, traumatized 3 or 4 days after mating, remained apparently unreactive. The present study has been extended to earlier implantation stages before and after the blastocyst passes through the uterine epithelium. Material has been processed to show the presence of glycogen and lipids and the alkaline phos¬ phatase reaction. Finn & Hinchliffe (1964) described alkaline phosphatase found in association with implantation sites and oil-induced deciduomata in mice and Manning, Meli & Steinetz (1966) have assayed alkaline phosphatase in pregnant and sterile uterine horns in rats. They found enhanced phosphatase activity localized exclusively at the implantation sites and they attributed this to an interaction between the implanting blastocyst and the hormonally conditioned uterus. It is thought that the presence of alkaline phosphatase is associated with active cell differentiation such as occurs during decidualization.
MATERIAL AND METHODS
For animals and operations, methods were the same as in earlier work 91 92 R. Deanesly (Deanesly, 1967 Since guinea-pigs ovariectomized 3 days after mating implant normally (Deanesly, 1960) , the loss of the zona just before penetration of the epithelium seems to be independent of any contemporaneous secretion of ovarian hormones. Early implantation stages 6 days after mating
In six guinea-pigs, five killed between 06.30 hours and 14.30 hours and another killed at midnight on Day 5, embryos were in process of passing through the uterine epithelium (Stage 2). A gap in the epithelium was still present though sometimes appearing only in one section. The blastocysts resemble those described and illustrated by Sansom & Hill (1931) Fig. 9 . Here, unusually, the luminal epithelium appears to be growing up round the blastocysts, perhaps as the circumvallation seen and described by older embryologists, cited by Sansom & Hill (1931) . x520.
PLATE 3
Development of decidua and deciduoma: 6 days p.c. Fig. 11 Fig. 13 . Nuclear enlargement and cell division have been stimulated, but the stromal tissue is not organized and differentiated as it is round the embryo, 110.
is implanted anti-mesometrially adjacent to the epithelium of the lumen and the blastocyst cavity is surrounded by the well-defined maternal symplasma which, in general, is without the alkaline phosphatase reaction which is very marked in the decidua especially in the mesometrial region. The two types of tissue are equally distinguishable in haematoxylin-stained sections from Bouinfixed material. The diameters of the symplasma nuclei are about half those of the decidual cells which have eosinophilic cytoplasm. The decidual area extends through more than 1 mm in sagittal sections.
At 8 days, the embryo is characteristically tube-shaped; it projects into an irregular space, the decidual cavity, which includes the blastocyst cavity (Sansom & Hill, 1931) . The decidual area has further enlarged (PL 1, Fig. 4 ) and the alkaline phosphatase reaction is again heaviest on the mesometrial side.
Timing and development of the traumatic deciduoma Earlier work had shown that threads placed in a sterile uterine horn 3 or 4 days after mating caused little or no decidualization of the stroma up to Day 7 (Deanesly, 1967) . Additional uteri were examined in the present series with special reference to the early development and spread of deciduomata in uteri traumatized 5 and 6 days after mating, near the time of ovo-implantation. Deciduomata were classified as undeveloped, developing or large and differ¬ entiated. If the stromal tissues in the region of the thread showed only an apparent increase in the subepithelial cells, such as can be seen in control luteal phase uteri, the deciduoma was considered undeveloped. Such a condition was found in five out of eight traumatized uteri in females killed on Day 6. In the region of the traumatizing thread, alkaline phosphatase might appear before the deciduoma was distinguishable in routine histological sections. Early devel¬ oping deciduomata could be found 2 days after traumatization on Day 4 but only a small area round the thread was affected.
Decidual tissue developed more rapidly when threads were placed on Day 5 or 6. In an animal killed 24 hr after traumatization on Day 5, the decidual tissue had spread through more than 1 mm and active cell division could be seen in the surrounding stroma (PL 3,  Fig. 15 ). In spite of the reactivity of the uterine endometrium, the traumatic deciduoma by no means resembled the implanta¬ tion decidua appearing in the same sagittal sections (PL 3 , Fig. 14) ; the latter showed greater organization and differentiation and the presence of glycogencontaining cells at the circumference.
Of the twelve uteri traumatized on Days 2 to 6 and examined on Day 7, only five contained developing deciduomata, most conspicuous in those traumatized on Days 5 or 6. These showed active vascularization, a spreading alkaline phos¬ phatase reaction and an increase in the numbers of enlarged stromal nuclei. One day after traumatization on Day 6, the early deciduoma was similar to the one in PL 3, Fig. 15 , but smaller. In females traumatized on Day 5, deciduomata 2 days later consisted of vascular areas, with active cell division, extending through more than 2-5 mm. Alkaline phosphatase was not examined in these uteri but it was present in younger and older deciduomata and in that of a female traumatized on Day 3. The most advanced of these differs from the organized decidua of the 7-day embryo (PL 1, Fig. 3 (Finn & Hinchliffe, 1964) and it may appear in the guinea-pig before decidua¬ lization is visible in routine sections, as in the mouse (Finn & McLaren, 1967) . Other early indications of decidual reaction in the stroma at implantation are an increase in vascularization and cell division and nuclear enlargement. Thread traumatization will stimulate all these processes in a luteal phase uterus of an unmated guinea-pig from about the 5th day of the cycle but the spread of the reaction from the actual traumatized area is at first more gradual although the thread stimulus might be considered more extensive than that of the blastocyst.
The organized decidua, developed round the embryo on Days 6 and 7, has a distinctive inner zone with small nuclei, the maternal symplasma ; this lacks the intense alkaline phosphatase reaction shown by the outer decidual cells. Further, when the 6^-day decidua is contrasted with a traumatic deciduoma in the same sagittal sections, glycogen containing cells are conspicuous at the outer edge of the decidua (PL 3, Fig. 14) . In the adjacent deciduoma 1 day after traumatization, there is nuclear enlargement and cell proliferation, but no comparable differentiation of the tissues (PL 3, Fig. 15) . Incidentally, the guinea-pig uterus in the luteal phase, unlike that of the rat, does not decidualize after oil injection.
Although the blastocyst causes no visible cell damage as it passes through the epithelium (cf. Blandau, 1961) , it undoubtedly plays an active rôle in inducing changes in the stroma cells. Owers (1970) observed that the trophoblast of
